This paper presents a detailed description of the skull and part of the mandible of the crocodyliform reptile Hamadasuchus rebouli from the Kem Kem beds (Upper Cretaceous: Albian-Cenomanian) of south-eastern Morocco. This taxon of deep-snouted ziphodont crocodyliform can be diagnosed by a number of autapomorphies. Phylogenetic analysis of a diverse array of crocodylomorph taxa found strong support for a clade comprising H. rebouli , Peirosauridae, and Sebecus . The name Sebecia nom. nov. is proposed for this grouping, which is diagnosed by numerous characters, including the participation of the quadratojugal in the mandibular condyle. The distribution of this diverse and long-lived clade lends further support to the biogeographical hypothesis that faunal connections existed between Africa and South America well into mid-Cretaceous times. 
INTRODUCTION
The evolutionary history of Mesozoic crocodyliform reptiles from Africa is still poorly understood. Most of the relatively few forms known to date are Cretaceous in age. Stromer (1914 Stromer ( , 1925 Stromer ( , 1933 Stromer ( , 1936 ) described a series of crocodyliform taxa from the Upper Cretaceous (Cenomanian) of the Bahariya Oasis in the Western Desert of Egypt. Most noteworthy among these are Libycosuchus brevirostris (Stromer, 1914; Buffetaut, 1976b ) and the huge, 'duck-billed' Stomatosuchus inermis (Stromer, 1925 (Stromer, , 1936 ; the holotype was destroyed during World War II). Early Cretaceous strata in Niger have also yielded assemblages of crocodyliform reptiles, including the giant pholidosaurid Sarcosuchus imperator (de Broin & Taquet, 1966; Taquet, 1976; Buffetaut & Taquet, 1977; Buffetaut, 1981b; Sereno et al ., 2001 ), the enigmatic Trematochampsa taqueti (Buffetaut, 1974 (Buffetaut, , 1976a , the smaller Araripesuchus wegeneri (Buffetaut & Taquet, 1979; Buffetaut, 1981a; Ortega et al ., 2000;  
referred to
Hamadasuchus by Prasad & Lapparent de Broin, 2002) , the longirostrine Stolokrosuchus lapparenti (Larsson, 2000; Larsson & Gado, 2000) , and the small notosuchian Anatosuchus minor (Sereno et al ., 2003) . Furthermore, several crocodyliform taxa have been reported from the Albian-Cenomanian-age Kem Kem beds of south-eastern Morocco. Lavocat (1955) briefly reported (without illustration) on fragments of a skull of a longirostrine form, which he named Thoracosaurus cherifiensis ; this material, along with more complete specimens, has now been placed in a new genus Elosuchus by Lapparent de Broin (2002). Buffetaut (1976b) illustrated and referred a partial cranium to Libycosuchus sp.. Buffetaut (1994) designated a partial left dentary with six teeth (Musée des Dinosaures, Espéraza, no. MDE C001) as the holotype of Hamadasuchus rebouli , which he included in the family Trematochampsidae (see below). Subsequently, Larsson & Sidor (1999) In this paper, we describe a series of exquisitely preserved specimens that are referable to H. rebouli and are housed in the vertebrate palaeontological collections of the Royal Ontario Museum (ROM) in Toronto. They comprise the complete skull of a large individual (ROM 52620), the interorbital region of the skull roof of another larger specimen (ROM 54585), an associated snout and partial left mandibular ramus of a smaller individual (ROM 49282), posterior portions of two well-preserved crania (ROM 52059, with associated left jugal and quadratojugal, and ROM 54511), a fragmentary braincase (ROM 54113) of smaller specimens, a nearly complete right dentary of a large individual (ROM 52045), and a left dentary of a small specimen (ROM 52047). This wealth of superb new material permits, for the first time, a detailed account of the cranial structure of H. rebouli and an assessment of the phylogenetic position of this distinctive taxon within Crocodyliformes.
The fossils reported here were recovered by local collectors in south-eastern Morocco from predominantly red continental sandstones, which are known as the Kem Kem beds (Sereno et al ., 1996) . These strata are generally considered to be between Albian and Cenomanian in age because they are conformably overlain by limestones of late Cenomanian age ( Neolobites vibrayeanus Zone; Courville et al. , 1991) . The exact provenance for the fossils cannot be established. The Kem Kem beds have yielded abundant often exquisitely preserved, if typically disassociated, skeletal remains representing a diverse assemblage of fishes and reptiles (Russell, 1996; Sereno et al ., 1996 Referred specimens: ROM 52620, complete skull of a large individual (Figs 1-5); ROM 54585, interorbital region of the skull roof of another larger specimen; ROM 49282, associated snout and partial left mandibular ramus ( Revised diagnosis: differs from other known crocodyliforms in the following combination of characters in adult specimens. Contribution of nasals to internarial bar exceeding 50%; dorsomedial edges of supratemporal fenestrae level with skull table; tapered distal squamosal prong; large posteroventral process on postorbital that contacts quadrate and quadratojugal; external auditory meatus fossa extending anteriorly over entire length of postorbital; supratemporal fossa covering most of bony bar between supratemporal fenestra and orbit; thickened premaxillary extension over posterodorsal corner of external naris forming notch; small incisive foramen; palatine-pterygoid suture extending to posterior angle of suborbital fenestra; ectopterygoid-maxilla suture approaching posteromedial margin of maxillary tooth row; absence of posterior ectopterygoid process along ventral surface of jugal; absence of prominent crest on dorsal surface of distal end of quadrate; and prominent bilateral posterior projections on posterodorsal surface of supraoccipital. An autapomorphy not previously reported in other crocodyliforms is the presence of shallow dorsal and ventral grooves extending anteriorly from the antorbital fossa (the fossa is only present on one side in the single complete cranium currently known for Hamadasuchus ).
Distribution: Kem Kem beds, south-eastern Morocco. Age: Cretaceous (Albian-Cenomanian).
DESCRIPTION S KULL
The following anatomical description is based primarily on the superbly preserved skull ROM 52620 (Figs 1-5 ). The only preservational deficiencies of this specimen are either damage to or loss of several teeth, the loss of the palpebral bones (the former presence of which is indicated by articular facets on adjoining cranial elements), an oblique (repaired) fracture through the snout, some breakage in the palatal region, and minor damage to the braincase in the proximal region of the right paroccipital process. As a result of distortion during fossilization, the sides of the snout are no longer symmetrically aligned so that the rostrum appears skewed towards the right when viewed from the front. In dorsal view, the outline of the cranium is that of an elongate triangle. (See Table 1 for selected measurements of ROM 52620.) Snout length in ROM 52620 is about 70% of the basal skull length -the value used by Busbey (1995) to distinguish between 'normal' and 'long' snouts in crocodyliform reptiles. The rostral tip of the snout is slightly pointed in dorsal view. The sides of the snout are not sharply demarcated from the skull roof, and the skull table is continuous with the dorsal surface of the snout. The external surfaces of the dermal bones are distinctly sculptured with pits and ridges. This sculpturing is particularly pronounced on the jugal, quadratojugal, and skull table, and is least developed on the premaxilla. The paired external narial fenestrae face laterally, as well as somewhat anteriorly, and are separated by a robust bony bar. The antorbital fenestra, which is present only on the right side of the snout in ROM 52620, is small, circular, and only slightly recessed. The more or less circular orbit faces laterally and slightly anterodorsally. Judging from the articular facets along the dorsal margin of the opening, it was completely roofed by palpebrals. The supratemporal fenestra is smaller than the orbit and longer than wide, with its long axis extending in an anteroposterior direction. The lateral border of the supratemporal fenestra is nearly straight in dorsal view, whereas the medial margin is laterally concave. The subtriangular infratemporal fenestra is larger than either the orbit or the supratemporal fenestra. It faces dorsolaterally and slightly anteriorly. The suborbital (palatal) fenestra is of moderate size, and its long axis is orientated anteroposteriorly. The anterior end of this opening is located at the level of the space between maxillary teeth 14 and 15. The choanae occupy much of the anteromedial portion of the pterygoids and are bounded anteriorly by the palatines. The choanal opening is longer than wide and divided by a median bony septum formed by the pterygoids. It opens ventrally rather than posteroventrally as in many crocodylians.
The premaxilla forms most of the margin of the external naris and, together with its fellow, the anterior third of the internarial bar. The premaxillary contribution to the internarial bar meets the nasal portion of the bar at the anterior extent and midheight of the labial process of the premaxilla. The process projects anteriorly slightly beyond the alveolar margin of the premaxillae. A pair of openings is located immediately posterior to the anterior base of the internarial bar. These features appear to be damaged regions of thin bone covering the pit that received the anterior dentary teeth in life. The anterior surface of the anterior process of the premaxilla is pitted with numerous tiny foramina. Anteriorly, its base is marked by several foramina near the alveolar margin. Several large foramina are situated along the periphery of a smooth, depressed area that surrounds the narial fenestra posterolaterally and ventrolaterally. A large foramen is situated in the posterolateral extent of this depression. The posterodorsal corner of the circumnarial depression is roofed to form a lateral recess by an anterior projection of the premaxilla, which extends forward along the posterior portion of the internarial bar for a short distance. Posteriorly, the premaxilla, together with the anterior portion of the maxilla, forms a conspicuous, laterally, and ventrally facing notch for the reception of the greatly enlarged fourth dentary tooth on either side of the snout (ROM 49282). This notch encroaches upon the alveolar margin of the fourth premaxillary tooth, exposing part of the tooth root within the notch, and forming a diastema between the premaxillary and maxillary teeth. In dorsal view, the two notches appear as a marked constriction between the premaxilla and maxilla. The large posterodorsal process of the premaxilla tapers posteriorly and is wedged between the maxilla and nasal, extending back to the level of the large third maxillary tooth. Laterally, the premaxilla contacts the maxilla along a nearly vertical suture within the notch. Each premaxilla holds four teeth. Maximum labiolingual diameters for premaxillary, maxillary, and dentary teeth are given in Table 2 . The first and fourth premaxillary teeth are the smallest; the third is greatly enlarged and overhangs the dentary laterally (ROM 49282). A deep occlusal pit between, as well as lingual to, the first and second premaxillary alveoli received the tip of the procumbent first dentary tooth (ROM 49282). The palatal shelves of the premaxillae are transversely concave ventrally. They meet medially to form the anterior end of the secondary bony palate and enclose between them a small incisive foramen, which is located just behind the alveolar margin. The medial margins of these shelves are fringed by numerous finger-like extensions along their entire length. There are several possibly neurovascular openings of various sizes on the palatal aspect of the premaxillae. On either side of the snout, a large foramen, possibly for the passage of a palatal branch of ramus maxillaris of nervus trigeminus (V2), is located on the transverse suture between the premaxilla and maxilla, just medial to the palatal edge of the lateral notch.
The long, moderately deep maxillae comprise most of the sidewalls of the snout. Medially, the palatal shelves of the maxillae broadly meet to form an extensive secondary bony palate. The maxilla slopes steeply down from the region of the nasals. Its alveolar margin is distinctly festooned with two 'waves' (the anterior one of which is more pronounced), which reach their greatest depth at the third and ninth maxillary tooth, respectively. Each maxilla holds 16 closely spaced teeth. The tooth crowns have distinct, finely serrated anterior and posterior cutting edges (carinae). The third tooth is the largest in the maxillary tooth row, and the ninth is the second largest. The teeth posterior to the ninth are small but proportionately stouter, and show a distinct constriction between the crown and root. The crowns of these posterior teeth are less conical than those of the anterior ones and are D-shaped in transverse section, with an anteroposteriorly convex labial and a nearly flat lingual surface. They also lack the vertical fluting present on the premaxillary and anterior maxillary teeth, especially the larger ones. On all well-preserved tooth crowns, the enamel shows fine wrinkling. (No maxillary teeth are preserved in the smaller specimens in our study sample.) The maxillary tooth row ends posteriorly at the level of the anterior margin of the orbit, and the maxilla extends back only a short distance from that point, terminating just behind the anterior margin of the orbit. The tooth rows diverge slightly more posteriorly. Posterolaterally, the maxilla is bounded by the jugal and lacrimal. In ROM 52620, there is no antorbital fenestra on the left side of the snout, but a small (6-mm long), subcircular opening is present on the right side. The asymmetry neither results from preservation nor any obvious pathology. The fenestra is bounded dorsally and posteroventrally by the lacrimal, and anteriorly and ventrally by the maxilla. A narrow fossa surrounds the opening and continues onto the lateral aspect of the maxilla in the form of two shallow grooves, the broader ventral one of which also extends onto the lacrimal. Several foramina mark the palatal shelf of the maxilla just lingual to the tooth row. Two deep occlusal pits for the reception of the large dentary teeth 12 and 13 are situated immediately lingual to maxillary teeth 5-7 (ROM 49282). Similar occlusal pits are present, but less well defined, on ROM 52620. A wide groove extends forward from these pits on either side of the secondary bony palate to the foramen on the palatal suture between the premaxilla and maxilla. The disposition of these occlusal features indicates the presence of a complete overbite. Medially, the palatal shelves of the maxillae form a ventrally convex thickening or torus that is most pronounced anteriorly and merges into the palate posteriorly at the level of the eighth maxillary tooth. The anterior portion of this torus ascends to the sutural contact between the premaxilla and maxilla on the palate, whereas its posterior region graduates into the flat palatal shelves of the palatines. The suture between the maxilla and palatine on the palatal surface extends more or less transversely close to the midline, but then turns posterolaterally and continues back almost to the level of the fourteenth maxillary tooth. The maxilla barely enters into the lateral margin of the suborbital fenestra before being excluded by the palatine anteriorly and ectopterygoid posteriorly. The jugal is long and transversely narrow. Its anterior (infraorbital) process forms a dorsoventrally deep lappet, which borders the orbit posteroventrally and has a nearly straight sutural contact with the lacrimal. On the right side of the snout in ROM 52620, the jugal is barely excluded from the ventral margin of the antorbital fenestra by a short process of the lacrimal. The orbital margin of the jugal is somewhat thickened laterally just anterior to the postorbital bar and has raised sculpturing. The margin is not laterally everted. The slender postorbital bar is situated at about mid-length, and is only slightly inset from the surface of the jugal body. The jugal overlaps the postorbital anterolaterally at about mid-height on the postorbital bar. The posterior (infratemporal) process is only half as deep as, but thicker transversely than, the anterior process and forms the ventral margin of the large infratemporal fenestra. It expands slightly dorsoventrally near its posterior end in ROM 52620. The dorsal margin of the posterior process forms a distinct longitudinal ridge. The same region in the smaller specimen ROM 52059 lacks a distinct ridge because of a relatively thicker posterior process that is elliptical in cross-section. The long nasal extends from the internarial bar back to the frontal. It is wide and extends in a nearly horizontal plane. The nasals have nearly parallel sides but expand slightly posteriorly. Anteriorly, they meet the short internarial processes of the premaxillae and form most of the dorsal margins of the external nares. The nasals are almost flat in this region, but gradually become transversely convex more posteriorly. Posteriorly, they contact the frontals along a short, interdigitating, anteriorly facing and V-shaped suture. The nasal extends for a short distance lateral to the frontal and separates the anterior ends of the frontal and prefrontal. It also extends along the anterolateral edge of the prefrontal, separating it anteriorly from the lacrimal and establishing a sutural contact between the lacrimal and nasal. Laterally, each nasal forms a long, fairly straight suture with the posterodorsal process of the premaxilla, the maxilla, and the lacrimal.
The transversely narrow prefrontal forms the anteromedial margin as well as part of the anterior wall of the orbit. The anterior tip of the prefrontal extends beyond the anterior extent of the frontal. Laterally, the prefrontal has a long suture with the lacrimal. The superficial course of this suture passes into a deep fossa near the orbital margin. This fossa extends largely into the lacrimal but borders the prefrontal as well. The depression on the prefrontal continues along the orbital rim to the posterior limit of the prefrontal. This depression is presumably related to the presence of a large anterior palpebral (which is not preserved in any of the available specimens of Hamadasuchus, but is present in related crocodyliform taxa). A large vascular foramen is present in the anterodorsal portion of the medial wall of the orbit. Although the opening lies near the suture between the lacrimal and prefrontal, it is located entirely within the prefrontal and immediately under the anteromedial roof of the orbit. A foramen for the nasolacrimal duct is situated on the suture between the prefrontal and lacrimal at midheight on the orbital wall. The prefrontal contributes to a nearly vertical orbital wall. This septum is nearly half the height of the orbit and forms the posterior boundary of a large, subspherical recess. This recess probably housed a pneumatic diverticulum that communicated with the narial passage (Witmer, 1997). A slender, somewhat anterodorsally inclined process of the prefrontal pillar descends to contact the pterygoid and palatine ventromedially. The base of the prefrontal pillar is expanded anteroposteriorly to contact the palatine and pterygoid equally along a faint suture.
The large lacrimal makes up much of the anterior margin and wall of the orbit. The edge of the large fossa formed by the lacrimal and prefrontal is confluent with the surface of the lacrimal along its anterior and lateral margins. The posterior edge, however, is slightly undercut but still sculptured. The sutural contact between the lacrimal and jugal differs slightly on either side of ROM 52620. On both sides, however, the jugal overlaps the lacrimal at the extreme anterior end of the suture, the lacrimal overlapping the jugal along the remainder of the anterior two thirds of the suture, and both bones are in contact along a flush, interdigitating suture along the posterior third.
The anterior half of the dorsal surface of the unpaired (in dorsal view) subtriangular frontal is nearly flat. This surface becomes slightly transversely concave from near the mid-length of the orbits to the frontoparietal contact. ROM 52059 and ROM 54511 each bear a low sagittal crest on the posterodorsal region of the frontal (Fig. 7A) . A similar but more pronounced crest is present on ROM 52059, and terminates at the frontoparietal suture. The larger specimen ROM 52620 shows no sign of a sagittal crest. The most anterior part of the short orbital rim of the frontal is grooved for contact with a palpebral. The frontal is depressed posterolaterally where it participates in the anteromedial portion of the supratemporal fossa. The frontal does not enter into the margin of the supratemporal fenestra. Posteriorly, it meets the parietal along an almost transverse suture, which extends between the anterior ends of the supratemporal fossae. Posteroventrally, the frontal is broadly contacted by the expanded proximal ends of the laterosphenoids, which leave only a narrow median passage for the olfactory and optic tracts. The laterosphenoid contacts the frontal along an arcuate, anteromedially extending groove that extends to the low cristae cranii on the ventral surface of the frontal.
The unpaired parietal forms the medial margins of the supratemporal fenestrae and fossae. Anteriorly, the parietal contacts the postorbital within the supratemporal fenestra beneath the frontal. In ROM 52059 and ROM 54511, the medial margins of the fossae are marked by distinct rims, but this is not the case in ROM 52620, the largest available specimen. The medial margins of the supratemporal fenestrae extend relatively parallel to each other in ROM 54511 as a result of the presence of a discrete fossa at the junction between the frontal, parietal, and postorbital. This fossa is absent in ROM 52059 and ROM 52060, both of which have laterally concave supratemporal margins. The medial surfaces of the supratemporal fenestrae face dorsolaterally and are smooth with no evidence of foramina. The posteromedial surface of the parietal is slightly different in the three specimens that preserve this region. The parietal of ROM 52059, the smallest specimen, bears a pair of low and rounded parasagittal crests that extend from the mid-length of the supratemporal fenestrae to near the posterior margin of the parietal. The element in ROM 54511, a medium-sized specimen, has a posteriorly facing V-shaped depression. The parietal of ROM 52620, the largest specimen, has a nearly flat surface pitted with wide but shallow sculpturing. The posterior margin of the parietal is slightly concave transversely. Posterolaterally, the parietal contacts the squamosal on the dorsal surface of the skull table at about the midpoint of the posterior margin of the supratemporal fenestra. A transversely oval post-temporal foramen (for the passage of arteria temporo-orbitalis) is located on the nearly vertical posterior wall of the supratemporal fossa on the suture between these two bones. The parietal forms the dorsal margin of the foramen, and the remainder is bounded by the squamosal. The transverse suture between the parietal and supraoccipital extends just below the posterior edge of the skull table and is concealed from dorsal view.
The postorbital comprises the anterolateral corner of the skull table and forms a dorsally sculptured bar separating the orbit from the supratemporal fossa. It forms the posterolateral margin of the orbit dorsally as well as the anterolateral margin of the supratemporal fenestra and fossa. In ROM 52620, the anterolateral corner of the postorbital bears a rugose depression along the orbital margin, which probably was for contact with a posterior palpebral. The depression contributes to the blunted corner of the postorbital that exhibits an anteromedially directed edge rather than a 90° corner found in many other crocodyliforms. The anterior extension of the auditory fossa lies on the lateral surface of the postorbital. A dorsolateral shelf formed by the postorbital anteriorly and the squamosal posteriorly overhangs the body of the postorbital. The fossa extends up to the anterolateral edge of the postorbital bar. The anterodorsolateral end of the postorbital terminates in a short spur that projects into the orbit. This spur would have underlain the posterior palpebral. The slender postorbital bar is transversely oval in cross-section. A large posteroventral process extends from the body of the postorbital at the apex of the infratemporal fenestra. This process contacts the squamosal dorsally, the quadrate along its posterodorsal margin, and the quadratojugal distally in an anteriorly facing slot on that bone.
The squamosal comprises the posterolateral corner of the skull table. It is slightly transversely concave dorsally with a distinctly sculptured dorsal surface. The lateral edge of the squamosal is nearly straight in dorsal view and bears a narrow longitudinal sulcus, which presumably served for the attachment of muscles associated with an external ear flap (as in extant crocodylians; Shute & Bellairs, 1955) . The dorsal and ventral edges of this groove are on the same vertical plane. Anteriorly, the squamosal is overlapped by the postorbital at about mid-length of the supratemporal fossa, but continues anterolaterally to near the apex of the infratemporal fenestra. Ventrally, it broadly contacts the quadrate in front of and behind the otic foramen. Posteriorly, the squamosal forms a flange that extends posterolaterally from the skull roof. The flange is nearly confluent with the skull roof in ROM 52620, dorsally sculptured except for its posterolateral edge, and tapered distally. The flange in ROM 54511 is slightly deflected posterolaterally from the skull roof, but has sculpture similar to that in ROM 52620. The flange in ROM 52059 is entirely unsculptured, deflected ventrally from the skull table, and terminates as a broad lappet. The posteroventral process of the squamosal forms a nearly vertical plate, which extends posterolaterally, parallel to the paroccipital process. The anterolateral surface of this lobelike structure marks the course of the external auditory meatus and is overhung by the lateral margin of the dorsal portion of the squamosal, which curls over the otic recess and the meatus. This configuration creates a posteriorly opening auditory meatus that is visible in occipital view. A shallow, ventral concavity is present on the squamosal over the otic recess. The squamosal has only a narrow exposure on the dorsolateral corner of the occiput. In posterior view, the suture between the squamosal and paroccipital process is interdigitated along its medial half and straight distally.
The quadratojugal forms much of the posterodorsal margin of the infratemporal fenestra. Except for its anterodorsal portion, the lateral surface of the quadratojugal is heavily sculptured. The narrow anterodorsal ramus has a long sutural contact with the quadrate, which becomes distinctly interdigitated anteriorly. The ramus contacts the postorbital to exclude the quadrate from the margin of the infratemporal fenestra. The infratemporal margin of the quadratojugal is smooth and lacks a spina quadratojugalis. A slight curve is present in the margin at the quadratojugal-postorbital contact and may indicate the attachment for musculus levator bulbi, which attaches to the spina in extant crocodylians with this feature. The posterior corner of the infratemporal fenestra is formed by the quadratojugal. A short process of the quadratojugal extends anteriorly along the medial surface of the infratemporal process of the jugal for about one third of the length of the infratemporal bar. The posteroventral portion of the quadratojugal forms a lateral extension to the mandibular condyle. A distinct constriction separates the condylar region of the quadratojugal from the remainder of that element. This extension places the quadratojugal within the jaw joint; its rounded posterior end is continuous with the distal articular surface of the quadrate.
The large quadrate forms most of the jaw joint and is sutured to the lateral wall of the braincase. It is anterodorsally inclined so that its distal articular surface is situated posterior and ventral to the occipital condyle in typically crocodyliform fashion. The approximately transverse articular surface faces posteroventrally and is slightly constricted in the middle, dividing it into two ventromedially orientated condyles. A dorsal extension of this surface is developed over the medial condyle. The extension is associated with a crest that extends from the condyle to the contact between the quadrate and paroccipital process in ROM 52059 and 54511. This crest is absent in ROM 52620, which has a low, broad ridge in its place. A foramen aërum (for the posterior exit of the siphonium) is situated on the posterodorsal surface of the quadrate near the dorsomedial margin of the medial condyle. The foramen opens into a small fossa that borders the articular edge of the condyle. The large otic foramen is more or less oval in outline with an acute dorsal apex formed between the squamosal and primary head of the quadrate. The posterodorsal margin of the foramen is bounded by the squamosal and the posteroventral margin by the quadrate. A narrow groove separates the two bones at this margin and continues to the edge of the tympanic cavity. Lateral to the cavity, the groove is replaced by a straight suture. Anterior to the otic foramen, but still located within the tympanic cavity, an opening marks the anterior entry of the siphonium. Ventral to the latter foramen, a fossa ends in a blind pit on the anteroventral margin of the tympanic cavity. Although no other external pneumatic foramina are present, the proximal two thirds of the quadrate was hollowed by a complex set of pneumatic diverticula, evidenced by the fragmentary quadrates of ROM 54511 and ROM 54513. Ventromedially, the quadrate extends along the anteroventral edge of the paroccipital process to contact the basisphenoid anterolaterally. Anteriorly, against the braincase, it forms much of the margin of the large foramen for nervus trigeminus (V). The ventral margin of the quadrate is overlapped by the quadrate ramus of the pterygoid. Dorsomedially, the quadrate extends into the supratemporal fossa, contacting the ventral edge of the parietal and squamosal along a more or less horizontal suture that circumscribes the anterior surface of the fossa. The quadrate broadly contacts the laterosphenoid anteriorly along a nearly vertical suture. 'Crest B' (Iordansky, 1964 (Iordansky, , 1973 ) is the only sharply defined muscular crest on the ventral surface of the quadrate in ROM 52620. However, the quadrates of the smaller specimens ROM 52059 and ROM 54511 bear a second distinct crest, which extends medial and parallel to the ventral suture between the quadratojugal and quadrate; this feature, which probably corresponds to 'crest A' (Iordansky, 1964 (Iordansky, , 1973 in extant crocodylians, is represented by a muscle scar in ROM 52620. These features can be related to the development of musculus adductor mandibulae posterior (Iordansky, 1964 (Iordansky, , 1973 .
A possible vomer appears to be present within the palatal suture between the premaxilla and maxilla. The bone is exposed as a triangular feature on the palate with its apex extending between the posterior premaxillary palatal shelves to the posterior margin of the incisive foramen. The palatal surface of the bone in ROM 52620 is covered with small rugose peaks that obliterate any sutures. However, the same region in the smaller specimen ROM 49282 is smoother and has a complex, layered suture that extends across the bone. This suture indicates that the bone is paired and overlaps its counterpart. The complex overlapping of these bones may indicate that they are, in part, anterior extensions of the maxillae.
The palatal shelves of the palatines form nearly the posterior half of the secondary bony palate along their entire length. The medial palatal contact with the maxillae forms a transverse suture in ROM 49282 but a slightly posteriorly pointed 'V' in ROM 52620. This suture traverses about one quarter of the palatal surface on either side before turning posterolaterally to extend towards the posterior maxillary teeth. The suture does not enter the maxillary tooth row and terminates at the level of the penultimate tooth and the anterolateral corner of the suborbital fenestra. The midline suture is relatively straight in its anterior half but becomes sigmoid more posteriorly in ROM 52620. The sigmoid shape may be caused by a possibly pathological condition in the midline of the palate in this region. The palatines extend partly into the margin of the choanae. The anterior margin is bounded by the pterygoids (described below), whereas the palatines form the anterolateral corners of the choanae. The palatal contact between the palatine and pterygoid extends transversely from inside the choanae to the suborbital fenestra. The palatines appear 'inflated' in the region of the suborbital fenestra. This pneumatic expansion is evident dorsally where the palatines enclose a chamber, but not ventrally as the chamber does not expand into the suborbital fenestra. Dorsomedially, the palatines form a tall median septum that extends anteriorly from the prefrontal pillars. An arcuate crest is located ventrolateral to the median septum and may have supported a pneumatic diverticulum of the narial passage.
Posteriorly, the pterygoids are fused to each other and form large, posteroventrally projecting flanges, which are linked by a broad, transversely concave and posteroventrally inclined sheet of bone. The lateral margins of the flanges are anteroposteriorly expanded and have a pitted surface that would have been covered by a cartilaginous cap in life. The sheet is thin and even pierced by a small foramen on the right side. It is smooth dorsally but pitted with numerous small depressions and grooves on its palatal surface. Anterior to this sheet, a wide depression on the palatal surface houses the choanal opening medially. The choanae open into a posteroventrally orientated depression on the pterygoid and are sagittally divided by a long pterygoid septum. The septum is recessed from the rim of the choanal opening and forms the anterior margin of the choanae slightly above the palatines. Behind that opening, posterior processes of the pterygoids extend posteroventrally. These processes bound the lateral margins of a tall notch. Posteriorly, the notch is confluent with the anterior face of the median eustachian fossa. This fossa is situated on a tall, vertical, and posteriorly concave sheet of bone. The dorsal half of this sheet is formed by the basisphenoid, whereas the pterygoids form the ventral half of this vertical sheet and taper dorsolaterally, continuing 'crest B' (Iordansky, 1964 (Iordansky, , 1973 . The contact between the pterygoid and quadrate extends anteriorly along the braincase in a zigzag course that passes anteroventrally and then turns anterodorsally. At this apex, there is a shallow triangular depression on the quadrate. The pterygoid extends up to the contact between the laterosphenoid and quadrate below the trigeminal foramen. From this point on, the contact between the pterygoid and laterosphenoid extends anteriorly to the contact between the pterygoids, which form an anterior wedge. The wedge continues anteriorly to the prefrontal pillar, forming a sagittal crest in the interorbital space.
The ectopterygoid caps the anterolateral edge of the pterygoid flange, descending to a point just short of the distal end of the flange. The body of the ectopterygoid has an elongate elliptical outline in transverse section with its long axis directed somewhat anteromedially. Laterally, the ectopterygoid braces the jugal and contacts the ventral base of the postorbital bar. A foramen pierces the ventral surface of the ectopterygoid where it turns laterally to abut the jugal. The anterior process of the ectopterygoid passes over the medial surface of the jugal and maxilla. The dorsal edge of the process is horizontal along the jugal and turns anteroventrally along the maxilla to the palatal surface. Ventrally, the ectopterygoid meets the posterior end of the maxilla and covers the medial margin up to the level of the second last tooth. The suture between the ectopterygoid and maxilla extends parallel to the tooth row and is offset medially by only 1-2 mm. The ectopterygoid forms almost the entire lateral margin of the suborbital fenestra, but does not contact the palatine. Posteriorly, the ectopterygoid does not extend beyond the level of the postorbital bar, but does have a small, low-angled corner that may represent the elongate prong found in many other crocodyliforms.
The supraoccipital is confined to the occipital surface of the cranium. In occipital view, it is much wider than tall and bears a low median ridge, which is flanked on either side by a depression that probably served for insertion of the ligamentum nuchae. Its ventral edge is broadly angled, rather than sharply triangular as in extant crocodylians. A slit-like vacuity at the junction of the supraoccipital, squamosal, and otoccipital, just below the posterior edge of the skull table, represents a reduced post-temporal fenestra. The dorsolateral ends of the supraoccipital are thickened to form stout postoccipital processes, which terminate just ventral to the post-temporal fenestrae and probably served as the point of insertion for musculus transversospinalis capitis (Frey, 1988) . The bestpreserved left process extends approximately 6 mm from the occipital plane. Ventrally, the supraoccipital is excluded from the dorsal margin of the transversely ovoid foramen magnum by the median contact between the otoccipitals, which form a bony shelf over that opening. The mastoid antrum is exposed in ROM 54511 and extends through the supraoccipital with a number of blind diverticula extending into dorsal and ventral portions of this bone.
Anterodorsally, the laterosphenoid forms a distinctly capitate process. This process is expanded transversely and orientated in an anteromedial direction with its posterolateral part forming a condyle that abuts the postorbital. The anteromedial extension of the process traverses onto the frontal. Posterior to the postorbital, the laterosphenoid contacts the parietal dorsally along a horizontal suture within the supratemporal space to a level dorsal to the foramen for passage of nervus trigeminus (V). At this point, the laterosphenoid has a posterior contact with quadrate along an interdigitating suture that extends to the dorsal margin of the trigeminal foramen. The laterosphenoid forms the anterior as well as much of the dorsal and ventral margins of the trigeminal foramen. Its lateral surface bears an anterodorsally extending groove in ROM 54511. Ventral to this groove, the laterosphenoid has a distally expanded process. This process encloses a canal through which ramus oph-thalmicus (V1) and a branch of ramus mandibularis of nervus trigeminus (V3) probably passed anteriorly to supply musculus levator bulbi, as in many extant crocodylians (Iordansky, 1973) . A small foramen on the anterior aspect of the laterosphenoid, lateral and slightly ventral to the median passage for the olfactory and optic tracts, marks the passage for nervus trochlearis (IV).
The prootic is not exposed on the lateral surface of the braincase, but is covered by the quadrate posteriorly and the laterosphenoid anteriorly. Within the trigeminal recess, the prootic forms the posterior as well as the posterodorsal and posterovental margins of the large foramen for the exit of nervus trigeminus (V). Together with the otoccipital, it forms a small tympanic bulla enclosing the inner ear medially.
As in other crocodyliforms, the exoccipital and opisthotic are indistinguishably fused into a single element (otoccipital). The otoccipitals meet medially and form a bony shelf roofing the foramen magnum, as well as all but the ventromedial margin of this opening. Each element forms a broadly concave posterior surface on the occiput and half of the dorsal margin of the foramen magnum. It also contributes the dorsolateral corner of the occipital condyle, most of which is made up by the basioccipital. Lateral to the foramen, two small, laterally facing foramina represented exits for branches of nervus hypoglossus (XII). Situated in a shallow, subtriangular depression with, and lateral to, the more lateral of the two hypoglossal openings, a larger, undivided, and ventrally facing foramen vagi served as the exit for nervi glossopharyngeus and vagus (IX-X), and, ventral and slightly medial to it, there is the posterior carotid foramen (for the entry of arteria carotis interna into the braincase), which opens posteroventrolaterally. Cranial nerves IX and X presumably left the cranial cavity through a narrow metotic fissure posteroventral to the tympanic bulla, as in extant crocodylians (Iordansky, 1973) . The otoccipital forms a stout ventral process that terminates ventrolaterally in a tuberosity that is confluent with a smaller basioccipital rugosity. In extant crocodylians, musculus longus colli (including musculus rectus capitis) inserts on the tuber and median crest of the basioccipital (Frey, 1988) , and may have also inserted on the hypertrophied ventral process of the otoccipital as well. Posteriorly, the cranioquadrate passage (for the principal ramus of nervus facialis (VII), arteria orbitotemporalis, and vena capitis lateralis; Iordansky, 1973) is enclosed between the distal portion of the posterolaterally curving paroccipital process of the otoccipital and the quadrate (ROM 54511). The posterior surface of the flattened distal end of the paroccipital process bears distinct striations along its lateral margin and twists somewhat posterodorsally along its longitudinal plane to conform to the posteriorly opening auditory meatus described above.
The basioccipital forms most of the occipital condyle. Its posterior surface is inclined so that it faces posteroventrally. The posterior articular surface of the condyle is marked by a shallow, dorsoventral median sulcus extending from a somewhat deeper notochordal pit. The condylar neck curves posteroventrally. Situated ventral to the condyle on the condylar neck, a small median foramen probably served for passage of arteria occipitalis. The posteroventral surface of basioccipital slopes anteroventrally at an angle of approximately 4° from the skull roof plane. This angle is similar to that of other crocodyliforms with verticalized braincases, such as Crocodylus and Alligator. A short but prominent median crest extends from this opening to the foramen intertympanicum (for the median eustachian tube) situated within a deep depression on the suture between the basioccipital and basisphenoid. At the edge of the intertympanic foramen, the crest bifurcates to wrap about the posterior edge of the foramen. The dorsal surface of the basioccipital forms the smooth, transversely concave floor of the cranial cavity. The midline of this surface is slightly pinched to form a discrete groove. Laterally, the basioccipital is concealed by the basisphenoid and pterygoid. In ROM 54511, a narrow opening is present on either side just in front of the otoccipital-basioccipital tuber between the basioccipital and (partially preserved) basisphenoid. These foramina probably served for the passage of the lateral eustachian tubes. A large rhomboid sinus is apparent in ROM 54511 where the lateral eustachian tube met the posterolateral branch of the median eustachian passage.
The basisphenoid is only exposed on the occipital surface of the cranium. The bone is visible ventrally only along the cleft that is bounded by the pterygoids and basioccipital. This condition represents the verticalized braincase that occurs in many other neosuchian, peirosaurid, and sebecid crocodyliforms. Its median portion has a deeply concave posterior surface ventral to the foramen intertympanicum. On either side, a narrow process extends dorsolaterally between the basioccipital and pterygoid. There is no suturally distinct parasphenoid, and the basisphenoid and parasphenoid appear to be indistinguishably fused (parabasisphenoid). The dorsoventrally deep anterior portion of the parabasisphenoid appears to be confluent with the pterygoids. The dorsum sellae of the sella turcica is perforated by three foramina, the large, paired anterior carotid foramina above a smaller foramen that probably served for passage of the ramus palatinus of nervus facialis (VII). The trapezoidal dorsal surface of the parabasisphenoid continues the smooth, transversely concave floor of the cavum cranii. The floor is pierced anteriorly by a pair of foramina for nervus abducens (VI). The entrances of these nerves into the sella turcica are not visible.
MANDIBLE
The partial left mandibular ramus of ROM 49282 comprises much of the dentary and the anterior portion of the splenial (Fig. 7) . The dentary has 18 tooth positions, with either partial or complete tooth crowns preserved in alveoli 1-3, 5, 6, and 12-13; the total tooth count is uncertain because the dentary is incomplete at its posterior end. The tooth row of the nearly complete right dentary ROM 52047 has 17 alveoli, only the thirteenth of which still contains a tooth. The mandibular symphysis extends back to the level of the posterior margin of the eleventh alveolus in ROM 49282. In dorsal view, the splenial makes up nearly half of the symphysis along the midline (equivalent to seven tooth positions). In dorsal view, the suture between the dentary and splenial is narrowly tapered along the anterior half of the symphysis and angled posterolaterally along the posterior half. At the level of the back of the symphysis, the splenial borders the tooth row. In ventral view, the splenial only contributes to one fifth of the length of the symphysis (equivalent to four tooth positions). The ventral suture between the dentary and splenial parallels the medial edge of the mandible and is inset by approximately 5 mm from the edge. In medial view, the suture between the dentary and splenial is interdigitating and angled posteroventrally. Immediately behind the posterior end of the symphyseal facet, the splenial has a large, oval foramen that is probably homologous to the foramen intramandibularis oralis in extant crocodylians, where it transmits branches of ramus mandibularis of nervus trigeminus (V3) to the oral mucosa (Iordansky, 1973) . The medial surface of the dentary concealed under the splenial of ROM 52047 indicates that some portion of these nerve branches, and perhaps arteria mandibularis, passed under the splenial to enter the symphysis through a foramen on the anterior edge of the suture between the dentary and splenial. The lateral surface of the dentary is distinctly sculptured with numerous deep pits in the symphyseal region, which grade into irregular grooves posteroventrally. In addition, a row of neurovascular foramina extends ventral and more or less parallel to the alveolar margin of the bone. The alveolar margin is distinctly festooned, with two 'waves' complementing the festooning on the maxilla (ROM 49282). The more pronounced anterior 'wave' reaches its greatest depth at the fourth dentary tooth. This tooth is the largest in and is raised above the level of the remainder of the tooth row, and the dentary bulges laterally at this tooth position. In ROM 49282, the large third premaxillary tooth occludes in a slight notch on the lateral surface of the dentary anterior to this bulge. The posterior 'wave' reaches its greatest depth at the thirteenth tooth. The large first and smaller second teeth are procumbent with the first occluding into a deep fossa described on the palatal shelves of the premaxilla. Six small, closely spaced teeth follow the greatly enlarged fourth tooth. Numerous vascular foramina are present on the dentary just lingual to the more anterior teeth. Starting at the eleventh tooth, the dentary teeth increase again in size, with the thirteenth being the largest of this series. The anterior ten tooth crowns are nearly conical, but, from the eleventh tooth back, the crowns become triangular in labial view and more flattened labiolingually. Most posterior teeth are missing in the specimens described here. Several dentary teeth in ROM 49282 show vertical fluting on both sides of the crown. On ROM 52045 and 52047, the more posterior teeth have finely serrated anterior and posterior carinae. There is apparently no dorsal exposure of the dentary lingual to the teeth behind the eleventh tooth. The lingual surface of the dentary bears the Meckelian canal, which was largely covered by the splenial in life. Ventrally, the dentary turns sharply lingually, forming a nearly horizontal ventral surface of the mandible, to meet the splenial.
PHYLOGENETIC RELATIONSHIPS OF
HAMADASUCHUS REBOULI Buffetaut (1994) referred H. rebouli to the family level taxon Trematochampsidae. He first proposed that family for the reception of T. taqueti (Buffetaut, 1974 (Buffetaut, , 1976a , and subsequently assigned to it various primarily Gondwanan crocodyliforms that are characterized primarily by the shared possession of labiolingually flattened (ziphodont) teeth, a highly differentiated dentary tooth row, and a jaw joint incorporating the quadratojugal and surangular (e.g. Buffetaut, 1991 Buffetaut, , 1994 . However, most 'trematochampsids' are known only from fragmentary material, including the nominal taxon T. taqueti, which is based on scattered skeletal remains of numerous individuals from the lower Upper Cretaceous ('Senonian') of Niger (Buffetaut, 1974 (Buffetaut, , 1976a Gasparini (1982) and Gasparini et al. (1991) reassigned these forms to a separate family Peirosauridae.
A phylogenetic analysis was performed to examine how the addition of data from the more complete material of H. rebouli influenced the reconstruction of the phylogenetic relationships of fossil crocodyliforms. A matrix consisting of 33 taxa and 158 qualitative and parsimony informative characters was compiled (Appendices 2 and 3) . A taxon labelled as juvenile Hamadasuchus was used to submit the suite of presumed juvenile specimens of Hamadasuchus to phylogenetic scrutiny. Two taxa, Orthosuchus stormbergi and Hsisosuchus, were used as outgroups, and the other 25 taxa were collectively designated as the ingroup. Data for Hsisosuchus were derived from the incomplete skeletons of Hsisosuchus chungkingensis and Hsisosuchus dashanpuensis. All ingroup taxa were coded at the species level (Appendix 3).
Two sets of maximum parsimony search algorithms using tree bisection-reconnection heuristic searches were employed with PAUP* 4.0b10 (Swofford, 2002) . Each search used 200 repetitions with randomly added taxa to avoid potential heuristic islands (Maddison, 1991). One set employed all taxa within the data matrix, whereas the other excluded Trematochampsa and juvenile Hamadasuchus. The former was excluded because of its problematic nature (see below). The latter was excluded to maintain only adult representatives of terminal taxa. In all cases, up to six nonparsimonious heuristic islands were found and avoided using this approach. The strict and Adams consensus trees for the most parsimonious trees are illustrated (Fig. 8) . A bootstrap analysis was performed using 2000 bootstrap replicates of the same heuristic search parameters outlined above.
The strict and Adams consensus trees of the two sets of taxa were nearly identical within and between each set (Fig. 8) . Tree statistics are presented in the figure legend. Tree topologies are identical with and without Trematochampsa and juvenile Hamadasuchus. Therefore, because of the problematic nature of Trematochampsa, and in an effort to discuss only characters of adult specimens, all following discussions of tree topology and character evolution will reference the reduced taxa trees shown in Figure 8 (C and D) . Characters will be discussed as unambiguously optimized and as delayed transformed to account for the degree of missing data inherent with fossil taxa.
The resulting trees indicate a basal position for a monophyletic group Thalattosuchia. This taxon is supported by a suite of synapomorphies listed in Appendix 4. Some of these characters include nasals excluded from the external nares by a maxilla-maxilla contact, elongate supratemporal fenestrae, absence of dorsal and ventral lateral rims on squamosal to support external ear-flap musculature, postorbital lateral to jugal contact on postorbital bar, dentary teeth occlude in line with maxillary teeth, and absence of fourth trochanter on femur. The next most inclusive node consists of Notosuchia and a clade composed of Araripesuchus, Neosuchia, and Peirosauridae. This large clade is diagnosed by a number of unique synapomorphies. These include anterior process of jugal approximately twice as broad as posterior process, slender postorbital bar, sagittal extension of premaxilla into external naris more than 10% but less than 50% of narial opening, ectopterygoid contacting postorbital bar, broad quadrate-squamosal contact enclosing cranioquadrate space, posterodorsal crest on quadrate from medial condyle to lateral extent of quadrate-squamosal contact, and square dorsal osteoderms.
Notosuchia (sensu Sereno et al., 2001 ) is the sister group to the remaining taxa. Notosuchia is here diagnosed by ten unambiguous and one more delayed transformed synapomorphies. These include relatively smooth, unsculptured skull surface, presence of posterior squamosal prong extending below skull roof and without sculpturing, short preorbital region of skull, anterior orientation of external naris, fewer than ten maxillary teeth, and jaw articulation situated below maxillary tooth row. Unique features of this clade are presence of denticles on teeth, shallow, anteriorly spatulate mandibular symphysis, and mandibular articular cotyle longer than wide.
Araripesuchus gomesii shares eight unambiguous apomorphies with Baurusuchus, Neosuchia, and peirosaurids. Five of these synapomorphies are unique to this clade and include presence of circumnarial fossa, third maxillary tooth largest in maxilla, complete midline contact of pterygoids on primary palate covering most of basisphenoid, medial and lateral insertion of musculus pterygoideus posterior on angular, and snout wider than high. Araripesuchus patagonicus lacks some of these features, but was placed in a similar phylogenetic position by Ortega et al. (2000) . Although the post-temporal foramen within the supratemporal fossa is visible in dorsal view in a number of non-neosuchian crocodyliforms, this feature is more exaggerated in A. patagonicus and is combined with shallow, poorly developed supratemporal rims. This combination of features are similar to those in extant juvenile crocodylians, such as juveniles of Alligator sinensis (Cong, Hou & Wu, 1984) An interesting clade composed of Baurusuchus, Neosuchia, and Peirosauridae is the sister taxon of A. gomesii. Three unambiguous and two more delayed transformed synapomorphies diagnose this clade. Unambiguous synapomorphies are absence of premaxillary labial process, enlarged fourth dentary tooth, gently curved alveolar margin between dentary teeth 3 and 10. Delayed transformed synapomorphies are reduced antorbital fenestra and occlusion of enlarged anterior dentary teeth within laterally open notch within premaxilla-maxilla contact.
Neosuchia and a clade comprising Peirosauridae, Sebecidae, Pabwehshi, and Hamadasuchus form the next most inclusive clade. The clade is well supported by seven unambiguous and ten delayed transformed synapomorphies. Four of the unambiguous synapomorphies are unique to this clade: presence of at least small spina quadratojugalis, presence of vascular foramen on dorsolateral region of postorbital bar, a double convexity on maxillary alveolar margin, and posteroventral notch within squamosal-quadrate contact within otic aperture. Other unambiguous synapomorphies include narrow interorbital distance across frontals, location of ventral rim of squamosal for external ear-flap musculature directly beneath dorsal rim, and small anteromedial extension of premaxilla into posterior corner of external naris.
We use the name Neosuchia for a clade that comprises a set of relatively poorly resolved taxa but that has high overall clade support (see below). The decreased resolution within the clade may be a result of the large amount of missing data for Theriosuchus. Theriosuchus is the only member of that clade to drop to the most inclusive neosuchian node when an Adams consensus is calculated, and suggests this is the most erratic taxon within the most parsimonious tree set. Similarly, taxa such as Mahajangasuchus, Hylaeochampsa, and Eutretauranosuchus have relatively large amounts of missing data. However, Neosuchia are diagnosed by 17 unambiguous and five more delayed transformed synapomorphies. Three unambiguous synapomorphies unique to this clade are presence of overhanging bony rims around all but the anteromedial corner of supratemporal fenestra, presence of anterolateral projections from the postorbital bar, and enlarged fourth and fifth maxillary teeth such that either one or both are largest maxillary teeth. Exclusion of the pubis from the acetabulum uniquely diagnoses this clade under delayed transformation. This character, along with a sigmoidal humerus and a tibia shorter than the femur, defend the novel position of Mahajangasuchus within this clade. These characters cannot yet be scored for any sebecian and may offer dramatic changes to the phylogenetic position of Mahajangasuchus. Buckley & Brochu (1999) presented Mahajangasuchus insignis as a sister taxon to Peirosauridae, with admittedly weak support, on the basis of a transversely thick dorsal region of the splenial. This region is currently only known from a specimen referred to P. torminni from Argentina (Gasparini, 1982; Gasparini et al., 1991) . The region is slightly dorsoventrally crushed in that specimen, making the character difficult to score. Carvalho, Ribeiro & Avilla (2004) unite Uberabasuchus with Mahajangasuchus on the basis of a ventrally sloping posterodorsal margin of the surangular. This particular character, however, is widespread among Crocodyliformes, including sebecians and neosuchians.
The clade that we are calling Neosuchia lacks a formal definition because Neosuchia has most recently been used to refer to the stem-based clade containing all taxa more closely related to C. niloticus than to Notosuchus terrestris (Sereno et al., 2001) . Earlier uses of Neosuchia were to describe a clade comprising Atoposauridae, Pholidosauridae, Goniopholididae, Dyrosauridae, Bernissartia, and Eusuchia (Benton & Clark, 1988) , and these taxa with Thalattosuchia (Clark, 1994) . These uses expressedly excluded Sebecus, Baurusuchus, and Araripesuchus from Neosuchia. In keeping with the original use of Neosuchia, we redefine Neosuchia as comprising all taxa more closely related to C. niloticus than to Sebecus icaeorhinus.
Two well-supported clades are generated within Neosuchia. One, Crocodylia, is composed of Crocodylus, Leidyosuchus, and Alligator. This clade is supported by 17 unambiguous and five delayed transformed synapomorphies. The second clade comprises Goniopholididae, Dyrosaurus, and Pholidosauridae, and is supported by 11 unambiguous and three delayed transformed synapomorphies. This clade has been grouped with the other clade of longirostrine crocodyliforms, Thalattosuchia, in virtually all previous phylogenetic analyses. The grouping is potentially a result of the large number of correlated characters of longirostrine forms (Clark, 1994) . However, qualitative examinations (e.g. Buffetaut, 1981b ) have separated the groups into a distinct Dyrosauridae and a clade of Pholidosauridae plus Goniopholididae. Larsson (2000) found support for a clade of Dyrosauridae and Pholidosauridae, with Goniopholididae as a closely related taxon, and all within Neosuchia. Sereno et al. (2001, 2003) , and this study have identified a clade containing only these taxa.
The sister group to Neosuchia is a clade including Sebecidae, Peirosauridae, Pabwehshi, and Hamadasuchus. This clade is diagnosed by three unambiguous synapomorphies that include large neurovascular foramen on palatal premaxilla-maxilla contact, premaxillary palatal shelves not meeting posteriorly, and the presence of a sagittal torus on maxillary palatal shelves. The first two character states are found on the type material of S. icaeorhinus, but no palatal shelves of the maxillae are preserved to indicate either the presence or the absence of a sagittal torus. The high degree of missing data for Pabwehshi, which is only known from the anterior region of a snout and mandible, may be a factor for the number of diagnostic characters for this node. Pabwehshi is the sister taxon to a grouping composed of a clade of sebecids and another comprising Peirosauridae and Hamadasuchus. Two unambiguous and seven delayed transformed synapomorphies diagnose this large clade. The unambiguous synapomorphies are presence of large, elongate incisive foramen and posteriormost premaxillary alveolus posteriorly excavated by premaxillamaxilla lateral fossa. An elongate incisive foramen is present in Sebecus and at least three of the four peirosaurid taxa, but is transformed to a reduced state in Hamadasuchus. The posteriorly excavated last premaxillary alveolus is present in all taxa within this clade that can be coded for this character. Delayed transformed characters that may be a result of the fragmentary nature of the type, and only known specimen, of Pabwehshi pakistanensis are deep and elongate depression on prefrontal for reception of palpebral element, posterolateral squamosal prongs that are sculptured and lie level to skull table, ectopterygoid extending along entire edge of pterygoid flange, hypertrophied ventral extension of exoccipital adjacent to basioccipital tubera, and posterodorsal projection of retroarticular process. A unique character found only in this group and optimized under delayed transformation is deep fossa between and behind the first two premaxillary alveoli for reception of enlarged first dentary tooth. Another character diagnosing this clade under delayed transformation is presence of accessory condyle on quadratojugal contributing to mandibular condyle. This character only occurs in one other clade of crocodyliforms, Dyrosauridae, and is unlikely to be homologous to the condition found in sebecids and peirosaurids. All these character-states are present in the taxa within this clade that can be scored for these characters, indicating the states are either synapomorphic for this clade or for this clade and Pabwehshi.
The sebecids Sebecus and Bretesuchus are diagnosed by three unambiguous synapomorphies. These are pointed anterior borders of palatines on secondary palate, snout higher than wide, and the unique feature of median boss or convexity along dorsal surface of rostrum.
The sister taxon to the sebecid taxa is a clade composed of Hamadasuchus and a set of four unresolved peirosaurid taxa. This clade is diagnosed by two unambiguous and five delayed transformed synapomorphies. The unambiguous synapomorphies are presence of tall posterior pterygoid process and dorsoventrally elongate posteromedial region of pterygoid subequal in height to basioccipital. Delayed transformed synapomorphies are elongate anterior process of quadratojugal contacting jugal for up to half the length of the lower temporal bar, presence of posteroventral postorbital process extending along anterior margin of quadratojugal, presence of premaxillary labial process, presence of laterosphenoid bridge (which would probably have covered ramus ophthalmicus and a twig of the mandibular branch of nervus trigeminus supplying musculus levator bulbi; Iordansky, 1973) , and presence of hemispherical pneumatic recess on anteroventral surface of prefrontal. The latter two characters are, however, sparsely sampled in the matrix.
The four peirosaurid taxa, Peirosaurus, Uberabasuchus, Lomasuchus, and Stolokrosuchus, are diagnosed by four unambiguous and one delayed transformed synapomorphy. Unambiguous synapomorphies are separation of lacrimal and nasal by maxilla (although this state is reversed in Stolokrosuchus with a broad lacrimal-nasal contact), ovate cross-section of jugal along the lower temporal bar, presence of five premaxillary teeth, the anterior two premaxillary alveoli nearly confluent, and a delayed transformed synapomorphy of anteriorly extended incisive foramen abutting premaxillary tooth row. This latter feature is also present in Sebecus and is placed as a synapomorphy for the clade comprising Sebecidae, Hamadasuchus, and Peirosauridae under accelerated transformation. The high percentage of missing data for P. torminni, as well as the very different skull shapes of the longirostrine Stolokrosuchus and the brevirostrine Lomasuchus, may account for the difficulty of identifying a large number of synapomorphies at this node.
The numerous characters that diagnose the clade composed of Pabwehshi, Sebecidae, Peirosauridae, and Hamadasuchus, and its relative stability (see below), have prompted us to designate a name and definition for the clade. Rather than retaining Colbert's (1946) Sebecosuchia, we propose a clade Sebecia derived from the family nomen Sebecidae Simpson 1937. Previous authors have followed Colbert's usage Sebecosuchia to refer to a clade composed of Sebecus and Baurusuchus. To avoid confusion, we propose Sebecia to name a new clade that does not include Baurusuchus. Sebecia is defined here as all crocodyliforms more closely related to S. icaeorhinus than to C. niloticus. Sebecus was chosen as a rooting taxon because it appears to be the first named taxon within the group, has well-described type material, and exhibits many of the characters diagnosing the clade. A unique feature to this clade is the addition of Sebecus to the exclusion of Baurusuchus. It is interesting to note that Colbert (1946) grouped Sebecidae and Baurusuchidae together as Sebecosuchia on the basis of a deep and narrow snout with laterally directed orbits, a reduction in tooth number, and ziphodont dentition, characteristics that are now known to occur more widely among Crocodylomorpha. These two taxa have generally been grouped as either sister taxa or closely related forms, as they were first included in a phylogenetic analysis by Clark (1994) . The characters that supported this grouping were primarily features of the shortened snout, enlarged caniniform teeth, laterally open premaxilla-maxilla fossa for enlarged dentary teeth, in dorsal view sigmoidal dentary tooth row, unconstricted tooth crown-root junctions, serrated teeth, a longitudinal groove on the dentary extending anterior of the external mandibular fenestra, large choanal opening, reduced antorbital fenestra, a deeper than wide snout, and posteriorly orientated retroarticular process (Gasparini et al., 1991; Ortega et al., 1996 Ortega et al., , 2000 Buckley & Brochu, 1999; Buckley et al., 2000; Brochu et al., 2002; Pol, 2003; Sereno et al., 2003; Carvalho et al., 2004; Turner & Calvo, 2005) . Many of these characters are known to be broadly distributed among crocodyliforms. Others, such as the longitudinal groove along the dentary and the size of the choana, are present to varying degrees in numerous taxa and need to be better quantified. Unconstricted tooth crown-root junctions are commonly present in enlarged caniniform teeth in crocodyliforms, whereas the preserved posterior teeth of sebecids have constricted crown-root junctions. When the characters that were deemed informative and observable in a sufficient number of taxa were included in the present analysis, the inclusion of well-documented taxa, such as Hamadasuchus, appear to shift the distributions of characters to the resulting phylogenetic hypothesis. Moving Baurusuchus to a sister-group relationship with Sebecidae requires 12 additional steps, and moving Sebecidae to a sister-group relationship with Baurusuchus requires 15 additional steps.
The close relationship between Sebecus and Peirosauridae necessitates definitions for these taxa. Sebecidae, in keeping with the original usage of this nomen by Simpson (1937) and Colbert (1946) , is here defined as all taxa more closely related to S. icaeorhinus than to Uberabasuchus terrificus and P. torminni. Peirosauridae is defined as all taxa more closely related to U. terrificus and P. torminni than to S. icaeorhinus. We use U. terrificus and P. torminni as anchoring taxa in reference to the first described peirosaurid, Peirosaurus, and to the well-preserved material of Uberabasuchus. Furthermore, it should be noted that the material for Uberabasuchus was recovered from the same locality and formation as the type material of P. torminni. The structure of the type material of P. torminni is indistinguishable from that of U. terrificus, and the two taxa have completely overlapping character scores in our data matrix. One feature that was suggested to separate Uberabasuchus from Peirosaurus is the absence of a significant contribution of the nasals to the internarial bar (Carvalho et al., 2004) . Instead, these authors interpreted the bar as being composed of a rostral bone, something that would be unique to this taxon and that has not been found in any other crocodylomorph. We suggest that the rostral bone is more likely to be the anterior region of nasals contributing to the internarial bar, as in Hamadasuchus, Stolokrosuchus (Larsson & Gado, 2000) , and interpreted for the type material of P. torminni (Price, 1955) . We chose to redefine Peirosauridae to better reflect its equivalent taxonomic status to Sebecidae and to honour the early discoveries of Sebecus and Peirosaurus. A taxonomic arrangement is presented in Figure 9 .
PHYLOGENETIC ROBUSTNESS
The matrix was subjected to bootstrapping 2000 times with ten heuristic search replicates for each bootstrap to avoid heuristic islands. Bootstrap supports are indicated in Figure 8 . Two clades are not represented in the consensus trees but have significant bootstrap support. A clade of Goniopholis plus Eutretauranosuchus is supported by 71% and 69% in the complete and reduced taxon sets, respectively. Another clade of Hylaeochampsa plus Crocodylia is supported by 75% in both taxon sets. The data were also submitted to a Bremer decay analysis (Bremer, 1988 ) and a novel approach using Adams consensus trees (Figure 8 ). Adams consensus trees were used to establish which taxa may be the least stable while conserving stable clade arrangements (Adams, 1972). This approach was used to better accommodate the large degree of missing data found in palaeontological data sets. Wild-card taxa are pulled to more inclusive nodes, and stable arrangements of taxa at less inclusive nodes are retained. When employed with relaxed parsimony searches, Adams consensus trees yield a set of clade decays in a similar manner as strict consensus trees of relaxed parsimony searches yield Bremer decays. For simplicity, we will refer to decays employing Adams consensus trees as Adams decays. Like Bremer decays, we use the tree length of the Adams consensus at which the clade is no longer retained minus the most parsimonious tree length to obtain an Adams decay value. Adams decays, however, are not additive like Bremer decays. The nature of Adams condenses may result in the loss of a stable clade at low levels of relaxed parsimony, but the reestablishment of that clade at higher levels of relaxed parsimony resulting from the rearrangements of other, unrelated taxa within the tree. The values indicated in Figure 8 are the maximum Adams decay values. Further exploration of the use of Adams decays is beyond the scope of this work, but will be discussed elsewhere by H. C. E. Larsson. Like many fossil-based phylogenetic analyses, the consensus trees lost significant resolution after the addition of only two steps -the most common problem in phylogenetic analyses of crocodylomorphs caused by missing data and high levels of homoplasy. Bremer decay values are highest for the ingroup clade, Thalattosuchia, Metriorhynchus plus Geosaurus, and Notosuchia (Fig. 8A-C 
CHARACTER AND TAXON DISCUSSION
Several morphological differences are evident between the various growth stages of H. rebouli. Some appear to show ontogenetic change (Fig. 7) . The smallest specimen with a preserved skull roof (ROM 52059) has a low but sharp sagittal crest that extends anteriorly from the frontoparietal suture. The anterior region of the crest rises to a height of approximately 2 mm at about the level of the posterior edge of the orbits. The specimen is incomplete anterior to this point. A similarly positioned but greatly reduced crest is present on the next smallest specimen (ROM 54511). The largest specimen (ROM 52620) does not show any trace of the crest. A similar crest is present in Sebecus. The crest in this taxon rises to a peak at the frontoparietal suture and becomes reduced at the mid-length of the orbits. Lomasuchus has a trace of a sagittal crest in a similar position; however, the crest is too weakly developed to be coded with confidence. As other known taxa do not have a sagittal crest, the character was not included in the character-taxon matrix because it would be uninformative. However, including the character and coding it as present in Lomasuchus did not change the number and topology of the most parsimonious trees recovered.
Another feature of the skull roof that appears to show an ontogenetic trend is the raised medial rims of the supratemporal fenestrae. The smallest specimen (ROM 52059) has rims that are nearly 3-mm high. The rims are present in ROM 54511 but reduced in height to approximately 1 mm. Rims are completely absent in ROM 54513 and ROM 52620. Of the taxa included in the present analysis, Hamadasuchus appears to be the only sebecian to lose these rims in adult specimens.
The smallest specimens, ROM 52059 and ROM 54511, also have a crest on the posterodorsal surface of the quadrate. The crest extends from the junction between quadrate, squamosal, and paroccipital process to the dorsal edge of the medial mandibular condyle (the distal end is preserved only in ROM 52059). The crest is absent in the larger ROM 52620.
The only remaining ontogenetic difference apparent in the material concerns shape changes in the posterior dentary teeth. The smallest specimen (ROM 52047) has labiolingually compressed ziphodont teeth that are 4.0-mm wide labiolingually and 6.5-mm long mesiodistally at their crown base, or 62% wide as long. Teeth in similar positions in the larger ROM 49282 and ROM 52045 are more robust with a labiolingual width of 9.0 mm and mesiodistal length of 12.5 mm at their crown bases, or 72% wide as long. The more gracile nature of the teeth in the small specimen may suggest a change in diet during ontogeny in this taxon, similar to that reported for many extant crocodylians.
POSSIBLE SEBECIAN TAXA

Trematochampsa taqueti
The taxonomic identity of the material of the type of T. taqueti is problematical. Buffetaut (1976a) described a locality near In Beceten, Niger, that has yielded more than a thousand crocodyliform bones from strata that are between Cenomanian and Turonian ('Senonian') in age. Most of these specimens were elements of the skull and vertebral column. Buffetaut recognized three different crocodyliform taxa from the assemblage: T. taqueti, Libycosuchus sp., and a large but undiagnosable longirostrine form. The rationale for associating the cranial elements, vertebrae, and some appendicular bones as the hypodigm for the new taxon was not discussed. Various authors have previously questioned the validity of T. taqueti and the family Trematochampsidae (see above). The phylogenetic analysis presented in this paper raises further questions concerning the validity of this taxon.
Although clearly not a test of the validity of the taxon, the ambiguous placement of T. taqueti in the trees discussed above does hint at the composite nature of its hypodigm. The assigned elements appear to share features associated with different levels of the phylogeny presented here. The absence of a circumnarial fossa, hypertrophied exoccipitals along basioccipital tubera, and the depression on the anterodorsal edge of the postorbital for a palpebral bone indicate that T. taqueti is not related to Sebecia. On the other hand, the contribution of the quadratojugal to the mandibular condyle, enlarged penultimate premaxillary tooth, lateral fossa between premaxilla and maxilla excavating last premaxillary alveolus, and fourth dentary tooth larger than third, suggest sebecian affinities. This incongruent combination of features is part of the reason why the position of T. taqueti could not be resolved. Another reason is the paucity of osteological data for this taxon. Clearly more work is needed to resolve the phylogenetic position and taxonomic validity of T. taqueti. We can only note features that are in conflict with the phylogenetic hypothesis reported here.
Pabwehshi pakistanensis
The holotype and only known specimen of P. pakistanensis is a snout preserved back to the second maxillary tooth with the associated rostral end of the mandible. Buffetaut (1976b) (Fig. 7) . The comparison between the two clearly suggests that the two are conspecific. In fact, many characteristics that diagnose H. rebouli are preserved in the Moroccan 'Libycosuchus' skull table. These include an anteriorly extended supratemporal fossa and a tapered squamosal prong. Juvenile features, such as slightly raised medial rims of the supratemporal fossa and a bony crest extending along the posterodorsal surface of the quadrate from the mandibular condyle to the exoccipital, are also present. The unique quadratojugal participation in the jaw joint is also present and further supports the referral of this specimen to Sebecia.
Moroccan 'Libycosuchus'
Biogeographical and evolutionary implications
All known sebecian taxa are from South America, Africa, south-western Europe, and the Indian subcontinent. This distribution suggests a Gondwanan distribution, although no sebecian remains have been recovered from Antarctica and Australia to date. Peirosauridae was previously known from Argentina, Brazil, and Niger (see above), whereas the majority of sebecid diversity is known from South America (Argentina, Bolivia, Brazil, Colombia, and Peru) (Gasparini et al., 1993 Despite its phylogenetic cohesiveness, Sebecia exhibits a remarkable range of cranial configurations. The deep-snouted Hamadasuchus and Sebecus contrast with the relatively broad-snouted Lomasuchus and the longirostrine Stolokrosuchus. There is nearly as much disparity in skull shape as there is taxonomic diversity within Sebecia. In spite of the great disparity in skull shape, many sebecians appear to have true ziphodont dentition. Further detailed analyses, such as that by Prasad & Lapparent de Broin (2002) , are required to clarify the evolution of tooth structure within this group. Clearly much of the fossil record of this clade remains undocumented. Its earliest members are known from Albian-Cenomanian rocks (notwithstanding the possible Early Cretaceous records of 'aff. Araripesuchus' from Cameroon and Caririsuchus from Brazil). The youngest form appears to be S. huilensis from the middle Miocene of Colombia (Langston, 1965) . This fossil record indicates a temporal range for this the clade spanning nearly 85 million years. Thus, the high degree of disparity in skull shape should not be surprising for the relatively few known taxa for this clade.
